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Thermal Design Analysis of an Absorption Heat Transformer

for using Waste Hot Water

Byung Ha Kang* Young In Kim** and Chun Sik Lee™*

ABSTRACTS

A computer program for thermal design analysis has been developed to predict the
performance of an absorption heat transformer. The effects of temperature boost, cooling
water temperature and effectiveness of components on the performance were investigated.

Not only the detailed thermodynamic states such as temperatures, concentration of the
solution, and mass flow rate at each point of the process but also the heat transfer rate
in each component could be easily determined with given input parameters.

The system’s coefficient of performance (COP) was seen to increase with increased
effectiveness of components, decreased temperature boost of hot water, and decreased cool-
ing water temperature.

Even though the COP increases with increased effectiveness of the components, the
variation in the COP 1is not substantial above certain values of the effectiveness. A re-

ference design point can be selected on this basis.
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Table.l Nominal Condition for Design

Analysis

Input parameters:

Waste hot water temperature: 80°C

Total flow rate of waste hot water;

50,000kg hr
Inlet | Outlet i
<ONE)
Absorber 80 90 0.556
Evaporator 80 75 0.500
Generator 80 75 0.625
Condenser 32 37 0.714
Solution Heat
Exchanger - - 0.769

Calculated parameters:

Strong Solution(Cy) = 54.9 % weight
LiBr
Weak Solution(Cp) = 50.29% weight
LiBr
Condensing Pressure(P;) = 6.9988kPa
Evaporating Pressure (Pg) = 31.20kPa
Q4= 412,772.4k]/h
Qg = 424,210.4k]/h
Qc = 414,403.7k]/h
Qc = 425,841.8kJ/h

COop = 0.492
State Points | Temperature | Mass Flow
(See Fig.1) &) Rate(kg/hr)
1’ 70 172.3
2 98.0 2012.1
3 39 172.3
4 72 1839.8
4’ 72 172.3
63.3 2012.1
6 107.3 1839.8
7 78 2012.1
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State Points | Temperature | Mass Flow

(See Fig.1) o Rate (kg /hr)
8 94 1839.8
9 80 9874.9
10 90 9874.9
11 80 19827.9
12 75 19827.9
13 80 20297.2
14 75 20297.2
15 32 20375.2
16 37 20375 .2
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water on performance.
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